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Goals and Progress for Mil Handbook 17, Vol. 5 on Ceramic Matrix Composites-
Testing and Characterization

Michael J. Verrilli Stephen Gonezy
NASA Glenn Research Center Gateway Materials Technology
Cleveland, Ohio, USA Mount Prospect, Illinois, USA

The initial edition of the Mil Handbook 17, Vol. 5 on ceramic matrix composites (CMCs) was
recently published. Part C of this CMC volume describes procedures for characterization of the
thermal, physical, and mechanical properties of CMCs and subsequent data analysis procedures. As
is the case for entire CMC volume, this chapter is a "work in progress" with sections on
recommended test plans and matrices, data reduction, and test methods. This presentation will
describe the current status in development of this section of the CMC volume and will highlight
examples of critical issues that will be addressed in this volume. CMC systems are a different class
of material than metals or polymer matrix composite with different mechanical response and failure
modes, design rules, test methods, and characterization techniques. The CMC test protocols need to
include guidance on how to generate enough reliable data in order to estimate, with reasonable
confidence, the lower bounds of performance properties, such as strength and life. Strength data sets
on two material systems, C/SiC and Nicalon/SiNC, and a creep rupture data set on C/SiC, will be
presented to highlight this issue. The structural properties of CMC parts can sometimes be
significantly different than those obtained from flat panels because of changes in fiber architecture
often required to make shapes and spatial and lot-to-lot variations in processing conditions. To
illustrate an example, the hoop tensile properties of SiC/SiC cylinders will be compared to properties
obtained from flat panels fabricated from the same composites. These CMC testing-design issues
are being defined and documented in the Mil Handbook 17 CMC volume.
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